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Those who cannot remember the past 
are condemned to repeat it. 
George Santayana (1863-1952) 
In 1949, Hellems et al. (1) reported that a carefully measured 
and confirmed pulmonary capillary wedge pressure closely 
approximated left atria1 pressure. This finding was (and still 
is) of considerable clinical importance because it obviated 
the need to measure left atria1 pressure, a considerably more 
difficult and hazardous undertaking. Since that initial report 
and subsequent confirmatory investigations (2-5), thousands 
of patients with mitral valve disease have undergone evalu- 
ation by cardiac catheterization employing calculations in- 
volving the pulmonary capillary wedge pressure. Moreover, 
in patients with a variety of other cardiac diseases, the 
pulmonary capillary wedge pressure has served as an impor- 
tant measure of mean left ventricular diastolic pressure. The 
similarity between pulmonary capillary wedge pressure and 
left atria1 pressure was not questioned until recently when 
several investigations reported unsatisfactory agreement be- 
tween these two measurements in specific patient subsets. 
For example, a number of investigators (6-8) noted that 
pulmonary capillary wedge pressure failed to predict left 
atria1 pressure in individuals with severe chronic pulmonary 
disease. Moreover, it was reported (7,9) that pulmonary 
capillary wedge pressure overestimates left atria1 pressure in 
patients with pulmonary hypertension and venoconstriction. 
Other workers (IO), however, denied this discrepancy, 
finding good agreement between the two measurements 
regardless of the level of pulmonary vascular resistance. 
Patients with an abnormal prosthetic mitral valve were 
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found in two studies (11,12) to show discrepancies between 
pulmonary capillary wedge pressure and left atria1 pressure. 
These latter investigations were criticized, however, be- 
cause of important methodologic problems in measuring the 
pulmonary capillary wedge pressure that may have led to the 
results obtained. Indeed, both investigations employed flex- 
ible, small bore (7F), balloon flotation catheters (true lumen 
considerably smaller than 7F) rather than stiff, large lumen 
catheters such as 8F Cournand catheters. Furthermore, 
neither investigation confirmed the presence of the catheter 
in the true wedge position with blood sampling and oxi- 
metry. Nevertheless, these studies resulted in some concern 
in cardiac catheterization laboratories because they implied 
that pulmonary capillary wedge pressure was not an accu- 
rate reflection of left atria1 pressure. Indeed, if these obser- 
vations were correct, then many patients would need to 
undergo transseptal catheterization to measure left atrial 
pressure. Unfortunately, transseptal catheterization carries 
considerably more risk than does routine right heart cathe- 
terization, even in the best of hands. 
The present study. The report of Lange and coworkers 
(13) from the University of Texas Southwestern Medical 
School published in this issue of the Journal should quiet 
some of this anxiety. These authors confirm earlier work 
demonstrating excellent agreement between pulmonary cap- 
illary wedge pressure and left atrial pressure (l-5). More- 
over, Lange et al. demonstrate that mitral valve area calcu- 
lated with an appropriately measured and corrected 
pulmonary capillary wedge pressure closely approximates 
the valve area calculated if one employs true left atrial 
pressure. 
There is an important lesson to be learned from the 
disparity between the reports of earlier workers (l-5) and of 
Lange et al. (13) and those of recent investigators (11,12) 
who disagreed with the original observation that pulmonary 
capillary wedge pressure accurately reflected left atria1 pres- 
sure. Namely, one cannot alter a technique and still expect 
to obtain results identical to those observed with the original 
method. For pulmonary capillary wedge pressure to agree 
with left atria1 pressure, the technique for determining the 
former must employ exactly the same methodology as that 
originally described. Specifically, oximetric confirmation of 
the pulmonary capillary wedge pressure (Table 1) must be 
obtained before one accepts this pressure as valid. All other 
commonly used criteria for pulmonary capillary wedge pres- 
sure-for example, waveform-are unreliable when com- 
pared with oximetry. For the sake of posterity, Table 1 
repeats the rules for measuring an accurate pulmonary 
capillary wedge pressure that will agree with left atrial 
pressure under most circumstances. 
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Table 1. Rules for Obtaining an Accurate Pulmonary Capillary 
Wedge Pressure That Agrees With Left Atrial Pressure 
I) Use a stiff. large bore catheter with an end-hole. for example, an 8F 
Cournand catheter: a 7F Cournand is often satisfactory. 
2) Confirm the position of the catheter‘s end-hole in the wedge position by 
obtaining a blood sample from the catheter that is >95% saturated with 
oxygen. 
3) Make sure that the waveform of the pulmonary capillary wedge pressure 
tracing is not merely a damped pulmonary artery pressure tracing but a 
true wedge pressure with A and V waves. 
4) Use stiff tubing to connect the catheter to the transducer. Flush the 
entire system thoroughly to remove all air bubbles before recording the 
5. Batson GA. Chandrasekhar KP, Payas Y, Rickards DF. Measurement of 
pulmonary wedge pressure by the flow directed Swan-Ganz catheter. 
Cardtovasc Res 1972:6:748-52. 
6. Jezek V. Herles F. Uneven distribution of pulmonary artery wedge 
pressure in chronic bronchitis and emphysema. Cardiologia 1969:54: 
169. 
7. Ztdulkd A. Hakim TJ. Wedge pressure in large vs small pulmonary 
arteries to detect pulmonary venoconstriction. J Appl Physiol l985;59: 
1323-32. 
X. Henriquez AH. Schrijen FV. Redondo J. Delorme N. Local variations of 
pulmonary arterial wedge pressure and wedge angiograms in patients with 
chronic lung disease. Chest 1988:94:491-5. 
pulmonary capillary wedge pressure. 
5) When using pulmonary capillary wedge pressure to calculate a mitral 
valve gradient, be sure to correct for the time delay in recording the 
9. Halperin JL. Brooks KM, Rothlauf EB, Mindich BP, Ambrose JA. 
Teichholz LE. Effect of nitroglycerin on the pulmonary venous gradient 
in natients after mitral valve reolacement. J Am Colt Cardiol 1985;5:34-9. 
wedge pressure. 
IO. Levin RI, Glassman E. Left atrial-pulmonary artery wedge pressure 
relation: etfect of elevated oulmonarv vascular resistance. Am J Cardiol 
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